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Synthesis
General information
All commercially available reagents were used without further purification and all solvents were distilled prior to use for column chromatography. We used silica gel 60 as stationary phase in thin-layer and column chromatography. The 400 MHz 1 H NMR spectra were recorded using the deuterated solvent as the lock and residual solvent as the internal reference. In 1 H NMR assignments, first, the chemical shift (in ppm) is given, followed, in brackets, by the multiplicity of the signal (s: singlet, d: doublet, t: triplet, dd:
doublet of doublets, ddd: doublet of doublet of doublets, td: triplet of doublets, m: multiplet, bs: broad singlet), the value of the coupling constants in Hertz (Hz), the number of protons implied, and finally the assignment of the proton where ever possible.
In the experimental section, numbering of the carbon atoms of the molecular formulae is only used for the assignments of the NMR signals and is not in accordance with IUPAC nomenclature rules. Anhydrous tetrahydrofuran (THF) was distilled over potassium and triethyl amine was dried over calcium hydride. The melting points of solid compounds
were not further corrected. IR spectra were recorded on a Perkin-Elmer FT-IR 1750.
Electrospray ionisation mass spectra (ESI-MS) were recorded on a Thermo-Quest LCQ Deca. Microanalyses were performed on a Euro elemental analyser from EuroVector.
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Synthetic schemes
Scheme S1: Synthesis of building block 6.
Scheme S2: Synthesis of nanoswitch 1.
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Preparative procedures
4-((3-Bromo-5-methyl-2-(trimethylsilylethynyl)phenyl)ethynyl)-[2,2';6',2'']terpyridine (5):
To a deaerated solution of (2,6-dibromo-4-methylphenyl-ethynyl)trimethylsilane (2.26 g, 6.53 mmol) and 4-ethynyl-[2,2';6',2'']terpyridine (840 mg, 3.26 mmol) in a mixture of dry THF (50 mL) and dry triethylamine (30 mL) was added Pd(PPh 3 ) 4 (375 mg, 325 µmol).
The mixture was stirred at 65 °C under argon for 12 h. Then the reaction mixture was cooled to room temperature and the solvents were evaporated under reduced pressure.
The residue was dissolved in DCM (50 mL), washed with water, brine, and dried over Na 2 SO 4 . The solvent was removed under reduced pressure and the crude residue was purified by chromatography on silica gel with DCM as mobile phase to furnish the pure product as white solid (R f = 0.55 in 50% DCM in hexane on neutral alumina).
Yield: 1.05 g (2.01 mmol, 31% yield).
1 H NMR (400 MHz, CDCl 3 ): δ = 0.35 (s, 9 H, 4-(3-Bromo-5-methyl-2-ethynylphenyl-ethynyl)-[2,2';6',2'']terpyridine (6):
Terpyridine 11 (700 mg, 1.34 mmol) was dissolved in a mixture of methanol (30 mL) and THF (40 mL) in a 250 mL round-bottom flask, then 1 N aqueous KOH (10 mL, 10.0 mmol) was added slowly. After stirring for 12 h at room temperature, the solution was extracted with DCM (150 mL). After the organic layer had been dried over Na 2 SO 4 , the solvent was removed under reduced pressure to afford the pure product as a white solid.
Yield: 500 mg (1.11 mmol, 83%). MP: 126 °C. IR (KBr): ν = 3288, 3054, 3009, 2952, 2920, 2862, 2211, 1583, 1463, 1389, 1264, 1201, 1114, 992, 884, 855, 798, 736, 661, 627, 544 cm -1 .
3-(2-Ethynylphenyl-ethynyl)-2,9-dimesityl[1,10]-phenanthroline (9):
Compounds 7 (420 mg, 953 µmol) and (2-iodophenyl-ethynyl)trimethylsilane (372 mg, 1.24 mmol) were put into a round bottom flask under nitrogen. To the mixture, dry THF (20 mL) and dry Et 3 N (20 mL) were added and subjected to a freeze-pump-thaw process for degassing. After addition of Pd(PPh 3 ) 4 (110 mg, 93 µmol) the mixture was heated to 60
°C for 18 h. The solution was cooled and the solvents were removed under reduced pressure. The residue was dissolved in DCM and washed with water. The crude mixture was passed rapidly through silica gel using 10% ethyl acetate in hexane. The mixture collected after column filtration was reacted with n Bu 4 NF (662 mg, 2.14 mmol) at 0 °C in DCM and then stirred for additional 1 h at rt. The organic layer was washed with water for several times to remove n Bu 4 NF and after removal of the solvents, purified by column chromatography using 6% ethyl acetate in hexane (R f = 0.3 in 10% ethyl acetate in hexane).
Yield: 52% (496 mg, 268 µmol). MP: decomposed above 190°C. IR (KBr): ν = 2999, 2953, 2916, 2856, 2728, 2399, 2279, 2213, 2107, 1925, 1814, 1731, 1613, 1580, 1534, 1503, 1471, 1456, 1372, 1289, 1241, 1162, 1148, 1105, 1031, 992, 923, 886, 848, 757, 720, 640, 614, 586 2, 20.6, 21.1, 21.2, 81.3, 81.6, 90.9, 92.9, 119.8, 124.1, 125.2, 125.6, 125.9, 126.7, 126.9, 127.5, 128.0, 128.1, 128.4, 128.5, 132.4, 132.4, 135.8, 136.2, 136.3, 137.0, 137.1, 137.5, 137.9, 139.4, 145.0, 145.9, 160.4 3-(4-Iodophenylethynyl)phen-2-ylethynyl)-2,9-dimesityl[1,10]-phenanthroline (10) In a round bottom flask, compound 9 (200 mg, 370 µmol) and 1,4-diiodobenzene (1.60 g, 3.70 mmol) were placed under nitrogen atmosphere. The compounds were dissolved by adding dry THF (20 mL) and dry Et 3 N (20 mL) followed by removal of oxygen by a freeze-pump-thaw protocol, then Pd(PPh 3 ) 4 (43 mg, 37 µmol) was added. The reaction mixture was stirred at 50 °C for 18 h. The organic solvents were evaporated under reduced pressure and the residue dissolved in DCM. The organic layer was washed with water and dried over Na 2 SO 4 . Finally, the product was purified by column chromatography (R f = 0.35 in 10% ethyl acetate in hexane) using 6% ethyl acetate in hexane as eluent.
Yield: 65% (178 mg, 241 µmol). MP: decomposed above 225 °C. IR (KBr): ν = 3002, 2952, 2916, 2856, 2730, 2358, 2330, 2213, 1926, 1902, 1724, 1614, 1583, 1535, 1487, 1458, 1391, 1296, 1241, 1148, 1106, 1059, 1032, 1004, 917, 887, 849, 820, 758, 705, 639, 615, 583 cm −1 . S8 21.2, 89.6, 91.2, 92.8, 93.4, 94.8, 119.9, 123.0, 125.2, 125.5, 125.9, 127.1, 127.4, 128.0, 128.2, 128.5 (2 C), 128.7, 128.8, 132.1, 132.7, 133.4, 136.0, 136.2, 136.3, 137.3, 137.7, 137.8, 138.0, 138.4, 139.3, 145.5, 146.4, 160.9, 161.8 2919, 2854, 2209, 1714, 1586, 1460, 1389, 1254, 994, 847, 793, 749, 618, 543 97.6, 122.3, 123.4, 123.9, 124.2, 124.5, 124.9, 125.2, 125.3, 125.6, 125.7, 126.5, 126.9, 127.6, 127.8, 128 
NMR spectra of nanoswitch 1 and its complexes
Figure S11: 1 H NMR spectrum (400 MHz, CD 2 Cl 2 , 298 K) of nanoswitch 1.
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Figure S12: 13 C NMR spectrum (100 MHz, CD 2 Cl 2 , 298 K) of nanoswitch 1. + is unable to carry out the cyclopropanation. No cyclopropane 13 was formed, but 14 and 15 were formed in 3% and 1% yield, respectively.
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Catalyis experiments with the nanoswitch
The catalytic reaction with the nanoswitch was probed at a similar scale using the same conditions as described above for the model compounds. Equivalent amounts of Z-cyclooctene (677 µmg, 6,14 µmol) and ethyl diazoacetate (701 µmg, 6.14 µmol) were mixed with 10 mol% of nanoswitch 1 (654 µmg, 0.614 µmol) and [Cu(CH 3 (1)) 2 ] 4+ is generated. In this case, Cu + is accessible to the reagent, and after heating the mixture for 4 h at 55 °C the cyclopropanated product 13 was observed. . The absence of peaks at 4.03-4.08 ppm in the top spectrum indicates that cyclopropanated product 13 is not formed, whereas the appearance of peaks at 4.03-4.08 ppm in the bottom spectrum signifies that [Fe(Cu(1) ) 2 ] 4+ with its opened copper sites is able to carry out the cyclopropanation reaction in 35% yield.
Figure S 38:
1 H NMR received after the thermolysis (55 °C for 4 h) of 11 and 12 had been performed in presence of [Fe (1) 2 ] 2+ . No product was formed as indicated from the spectrum.
